Monocyte-mediated killing of human leukaemia is enhanced by administration of granulocyte-macrophage colony stimulating factor following chemotherapy.
We studied the capacity of recombinant human granulocyte-macrophage colony stimulating factor (rhGM-CSF) to modulate monocyte anti-leukaemic activity when administered to patients following myelosuppressive chemotherapy. The leukaemic cell lines K562, U937 and KG-1 were used as models of human leukaemia as they exhibit differential sensitivity to cell-mediated or TNF-mediated cytotoxicity. Monocyte tumouricidal activity was augmented by rhGM-CSF or lipopolysaccharide (LPS) alone in vitro against leukaemic blasts, whereas granulocyte-colony stimulating factor (rhG-CSF) was without effect. rhGM-CSF and LPS exhibited an additive effect in stimulating the cytotoxic effect of monocytes against K562 blasts compared with either agent alone (P < 0.001). Both cell-mediated and soluble TNF-mediated killing of leukaemic blasts was augmented by rhGM-CSF administration to patients following chemotherapy. This effect persisted for up to 4 weeks after cessation of GM-CSF therapy. The administration of rhGM-CSF significantly increased the anti-leukaemic activity of monocytes against leukaemic targets that were resistant to secreted TNF, probably via a transmembrane TNF-dependent mechanism. Therapy with rhG-CSF exhibited a minimal effect. We conclude that administration of rhGM-CSF, but not rhG-CSF, augments the tumouricidal properties of the monocyte-macrophage system, particularly during recovery from myelosuppressive chemotherapy. Moreover, the killing mechanism is direct and not mediated by an antibody-dependent cellular cytotoxic (ADCC) mechanism. Killing of TNF-resistant leukaemic cells in particular may be augmented via cell-to-cell contact.